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SCOPE 


This document describes the Burroughs Systems Cosmunications 
Modute and establishes standards and quidelines for the systes. 


The data communicaticn procedures used are the Burroughs Data 


 Comeaunications Stancards as defined and published by the Data. 
Cosgaunications Committee and Carparate Engineering. Other areas — 
of sSsyYcaM, such as record forgats and supervisory messages are 
Standardized in this: docusent. 


In addition to RJE» this protocol includes the features of file 
transfers progragmto-progras coamsunication and the issuance cf 
SPO commands between two coaputers Cor from a tersinal te a 
computer). These latter features are syametrics they @ay be 
invoked between any two systeas without regard to “host"™ vs. 
*“terainal"™ statuse | | a 


The functions that aight be supported by a progras iaplementing | 
this protocot fatt into three categories: host RJE>» tersinral 
R JE » and file transfer. This protocol specifically allous 
taplersentation of a subsets any one of any coebination of these 
functions is allowed, _ a 


| eek 
BURROUGHS CORPORATION COMPANY CONFIDENTIAL 


COMPUTER SYSTEMS GROUP . _ B1800/81700 SYCOM 


SANTA BARBARA PLANT | | . §DS 2222 2590 COZ) 


DEEINIIION QF sycou 


The purpose of SYCOM is to fnecrease the use of data processing 


systems located some distance frog each other.  SYCCMN incluces 
remote job entry and file transfer capabilitjes. In remote job 
entry» jobs are subajitted through a remote terminal and 


transmitted wia a data cosaunications tine into the job streaa of 
the hast system. After processinge the job's printed and punched 
Output is transmitted back to the ctersinal via the cossunications 
line. File transfer is the govement of files between two systeas 
which can be either “terginat" systems or "host" systems. 


since some of the functions of this protocot attlow interaction of 
2 peermtevel entities» the teras “tersinat™ and “host"» although 
still used» are less applicable. ost applicable are the notions 
of "user" systea and “server” systeus as used in the ARPA 
Network. fhe user systea is the active party with the huaan user 
Wishing to utilize a coaputing resources and the server system ts 
the passive party supplying the computing service. 


The basic functions of SYCOM are: 


or Introduction of prograas from a remote iwpuk device for 
‘compilation and/or execution. 


2. Introduction of data from a remote input device for 
Fp Roee ss ng by the hest system. oo = | | | 


3. Dispersing of . data and/or progr ass oroduced 7 the host 
System to the remote Cor cea 


4. Monitoring and. dontrotting of programs on the host systean 
via a reaote aadeU us ery console. 


« Die Transfer of tiles frog one system to another. 


Ge Support of communication between programs executing on 
the two systeas. _ 


An japlementation of this protocot should inctude a 
systes-dependent way for a user prograg to initiate any SYCOM — 
function. 3 


Since SYCOM applications ftaply the transaission of targe obsatches 
of data between the two systeas» tine throughput aaximization»s 
erroce detections and error recovery are of prige ieportance. 
This section discusses those topics and the precedures and 
conventions used in SYCOM applications. | | , 
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“LINE IHROUGHeUT any 


Maxiaizatton of tine throughput is assured aa  SYcon | 


porate top roint message tr ans fer procedure eens 


Le “Speci ficalty actneuledces a message with sicher a gessage 
OF a Numbereg acknonledgesent (#8ACK). This reduces by 
| _ tine time and Line turnaround per message. | 7 


oe Blocks records (that ise sends sutt ipte records per 
message). piss. 3 Ct | | : 7 


36 Compacts gad: sipande Sieniss. It is common: on ry input 

and» «peinter output to have a Large percentace of byapnks — 
imbedded in the data. Eliminating the transaission (Of . 
blanks can migete Neene ty, iaprove pereusnraee | ne tae 


he Sends messages va sie. “akeeet ton« While-crtor recovery 
proceeds in the opposite direction through the. unique 
capability for inclusion of a specific acknowledgement to 


a received message within a transaitted mee eee 


‘ERROR DETECTION AND. eecovéay 


The foltowing features are provided in the error detection and 
‘wecovery areas to assure reliable service to the ‘SYCOR Se ae 


Le A specific juaneeed scinowledeeasnt Ceither ina sessage 
or ina. #ACK) guards against the possibility of tost 
messages by providing an nueereaiees acknowledgement to. 
the Peansattced eeesesee 


2e The use of at. east sodute 2 transmission miabectans 
facilitates the ‘detection a duplicates. . | 


3e Dynargic reductdia of the transeission @essage tength 
7 provides the potential for reducing error rates and 
retransaisstons on bad circutts Cerror rates per wessage 

|‘ tnceease as the aessage $1ze increases). 


4. The convert ionct different tigsecut vatues for centrat 
and remote system atieviates tine collision probleas.- 


5. The message transfer. procedure eliminates the aeb iguous 
- use of certain ASCII controt characters Cfor ‘example ENG 
is usec only during estebersnaent: nowhere ee 


6s ree detection is ‘“eevldes through the use of vertical 
and horizontal parity in SYCOM. | 
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“DATA COMMUNICATIONS PROCEDURE Of sycon 


The point-to-point communications sessage transfer procedure 
altlous the reversal of direction of message transfer without 
separate establishaent and termination procedures. The essential 
characteristic of this procedure is the ability to specificatly 
acknowledge a previous transsission via the use of 2 character 
included within the header of the sessage. This character wilt 
hereinafter be referred to as the ARM CAcknouledge Received 
MesSage) character and will be defined to have the following 
values: | | _ 


Le ARM is the transmission nuaber of the Cast vatidtly 
received messag@e or NUL»  $timsediately following 
establishment. | 7 | | 


Ze The ARM character imaediately follows the SoH. 


The validity of the ARH character wilt not be considered apart 
from the validity of the message Cthat isp ae a message ee a 
parity errors the ARK will be ignored). 


The usefulness of the ARM is twofold: | First, it provides a 
speci fic acknouledsgeaent to a previous transaission because of | 
its “nusbered ACK" facility. Secondty» when a receiving station 


receives a aessage that it cannot accept because of a no-buffer 


or not-ready conditions the ARH allows the facility tc isplicitty 
NAK that messages whale at the sage tise being able tc transait a 
new message and thereby possibly freeing buffers and/or eooNererd 


tn the test the per-eeady or bufter-fult condition. 
SYCOM HOSI SYSTEHS AND REMOTE TERMINALS 


The foltowing systems have iapleaented or ptan to pepD acne the 
rot Lownns packages: — | | 


| hRIE tRJE FIP cane 
87700/87800 ee © | : P P 
66700/B86800 C P P 
Medium systeas C | | 
81800/81700 Cc C C Cc 
B800 Cc P P 
—6«BB0 C P P 
B771/8772 C 
TCOS100 C 
™03500 C 
-pc1000 C 
Where hRJE = host RJE 
 -tRJE = teratnal RJE 
FIP = file transfer | | | 
tera = terminat"Co-progran and progras-to-progras_ 
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 fatedtace ~— 
currently avatisnte 7 
penne’ for iepleaentation 


o) of . 
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SYSTEMS COMMUNICATIONS STANDARDS 

SYcon a 
SYCOM defines the standaed funct ioral characteristics for a 
nontrsnsparent haif-duplex sade systems com@unications mechanisa. 
aYcou DALA COMMUNICATIONS STANDARD 

This section defines the conversational SYCOM Link seecedues: for 
operation over directly connected» teased» or switched = Lines. 
This SY CON link procedure is a subset of the Burroughs 


Conversational Point-to=Point Line Procedure as cefined in 


Burroughs Corporate Oata Communications Standards» ODocusent 
1284 93006. | , 


CONVERSATIONAL COMMUNICATIONS PROCEDURES 


Figure 3-1 defines the basic conversational sessage transfer 


procedure. _- Conversational procedures altow reversals of 
direction of message transfer without separate establishment and 
termination procedures. this figure applies to a point-to- potnt 


circuit, either switched or dedicated. The establish@ent and 

teragination procedures of figure 3-2 apply. An alternate tjaeout 

-and recovery procedure is used whereby one staticn provides 
special timeout and recovery services for the other station. 


2 | 
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PROM EOTADLISWENT WITR STATION A AS MASTER 


oes REREES 


. 


eee ee Station B 


_ FIGURE 3-1_ 


(NOTES 2 & 7) 


" (pazrry] (raxrrit} im 
ACK WAK 


. 1. { ] INDICATES OPTION ‘THAT MAY BE EXCERCISED 
| YOR SPECIFIC SYSTEMS. . ; | 


2. REFER TO "Message Transfer" 


° arm TO "Retransaission of Messages" 


3 : 

‘4 REFER TO "Parity or Block-Check Error Handling" | 
5. REFER | TO "Message Idle State". : | 

6 


a REFER TO "Normal Termination" 


7. ‘TEXT LENGTH IS VARIABLE. 


_ FROM ESTABLISHMENT WITH STATION B AS MASTER 


mee Crrertx] (prerix] 


(repeat) wor) 
- NEXT MESSACE 


(mores 165) 


row. 0 ttiti(‘i‘;*‘éRO ERROR, 
TERATRATION oo 
(ROT 6) 


CONVERSATIONAL COMMUNICATIONS PROCEDURES — 
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Message Iransfer a 

Message blocking is prohibited. | Messages are delineated by 
special characters. A message begins with a SOH character and 
ends with a SCC character. The message streaam is as follows: 


SOW» ARMs XMH%e STX» DAlse DA2e the text of the message», ETX» and 


Retcanssission of Messaces 


If the agster (transeitting) Station does not receive a ceoty to 
its last transmission within so@ae period of time» it eay 
retransmit the unacknowledged message. 7 


Parity oc Block-Check Error Handling 


If the gslave station receives a recegnizabte aessages but it 
contains character parity error(s) or a block check errors it say 
reply NAK. The saster station should retranssit the message. 
This way be repeated 'n* tiaes (n is user-specified and at teast 
one)» and if the error persists» either starton Bay exit to error 
recovery. 


Message Idle State _s 
if the slave station receiyes a good messages but has no traffic 
to sends it responds ACK. If the master station has sore traffic 


tit sends another wessages If the master station has no sore 
traffic» it proceeds to the message idie state. : 


Moca! ecsination 


The normal termination of noduareatien cccurs ‘ahwen: one station 
sends ACK Cindicating that it has no gore traffic to send)» and 
the station receiving. the ACK also has ro more traffic. — The. 
Station receiving the ACK preceeds to the eessage idie state. 


“POENT“TO“POINT CONTENTION PROCEDURES 


The essential characteristic of this procedure is that after the 
end of sessage transfers as indicated by the transaission of the 
DLE Egt sequences both stations are in an idle status (Cneither 
master nor stave)» and that either station may big for perce 

status by sending the DLE ENQ sequence. See figure 3°26 | | 
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ba - #' 4 Station A [ae i Station BO 
3 oO 2 aa FROM CALL UCP tt a ey 
| (IF DIALED LINE) 


START UP | 
(NON-DIALED) 


— LDLE (aay. “Potur-te-Point Contention Procedures") — 


} DLE | : 
ENQ our. ances Status") 


— Gprertx} 


ESTABLISIMENT = 


— paerixy 


. “Let ranen mission of Messages”) 


QaEr.. ‘Rater idescoge Transfer State") 


iF. “Eater Meseage Transfer State") 


(¥ASTER) | 


ERROR 
RECOVERY - 


TERMINATION. 


{GOON HOOK { INDICATES OPTION THAT MAY 8E EXERCISED | 
' (IF DIALED LINE) a | i. FOR SPECIFIC TERMINALS AND/OR SYSTEMS. 


Figure 3-2 Point-to-Point Contention Procedures | 
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Waster Status 


If either station in the idle state wishes to enter message 
transfers it may bid for gsaster status by sending DLE ENQ. : 
the same station had just terainated wessage transfer by sending 
DLE EDT» it is recomeended that there be a delay before this 
Station sends OLE ENO again. | _ | , 


Enter Messace Icansfer State 


If the station bidding for master status receives an ACK 
Cindicating ready to receive) it aay enter message transfer. § If 

the response 1s WAK Cnot ready to received» the DLE ENQ say be 
repeated up to a retry Limit of °“n*'> {(n is user-specified and at 
least one)» and if no valid response is received» go to error. 
recover ye [Lf the station bidding for master status receives DLE 
ENQs> indicating that the other station is bidding at the sage 
timer it shalt abandon its onn bid and repiy in accordance with 
its readiness to receive. In order to avoid continuing tine 
collision when both stations are bidding at the same tise» the 


 momeesponse timeout values should be of different tength. 


 Lereication 


DLE EQT is transmitted to indicate the end of this session and» 
if switched Lines» to disconnect the @odea by going on hook. 


€-€ TANIA 


LYVHD MOTI WODAS 


SraRT NO 
RESTON. SE 


NO 


turk 


LUTICALLY 
DrScrasLCreoD 


(SEC NOT) 


KOTE: NEXT SESSION MUST 


TDR . 
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DISCONNECT 
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ae 
: “HOOK 
LOGICALLY 
& PHYSICALLY 
DISCCRNECTED 


_ (SEE NOTE) 


- BECIN AT ESTABLISHMEN1. 


Sus} 
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ESTABLISH 
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cod 


Ma TO 
SLAD 


"INV Id VUVEYVE VLNVS 
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STARE NO 
RESPONSE 


NOTLVYDdNOD SHONOMYNS 


RELEASE MSS 
§FOUGLE X™UTé 

(SEND) 
RESET RETRY 


SEND LAST 
Guod TR é 
ACK 


wr) 
; es. COPY #XM{R) 
| CONT INTER TO AkM(S) ma? = . 
‘ENTION 7 Co oe VU 
| tn chs i) = » 
| | oz 
TERMINATE No< 
GO TO So | 
: NWO 
| ya 
NOT 
MSC Es ; os 
TO SEND VI Om 
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- COUNT SEND ARM(S) oe le ae 
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SYCON PROCEDURE 


The SYCOM flow chart provides a logic diagrae of the detailed 
SYCOM procedure (see figure 3°3). Information and definitions 
for understanding the procedures are as foilows: 


le 


20 


The SYCOM procedure aitows ceversals of direction of 


@essage transfer without separate establishsent and 


termination procedures. A gessage can be positively or 
negatively acknowledged with another sessage.. This is 
accouptished by the use of the AR® CAcknowledge Received 
Message) character (defined below) contained within: the 


@essage Reader. 


Message blocking is sranikites. Each gessage is one 
block longs beginning with an SOH and ending with ETX 
followed by the scc. The gessage header contains | four 


characters defined as? SOH» ARMs XM#> and STX-. 


The ARM character indicates ACK or NAK of the previous 


message with respect to the a Or invalidity af 
that Bessage. It is included: 


ae within the header of each mess,gee 


be. as a prefix to an ACK character. 


The ARH wilt be initialized to a NUL character (00) 
during the establishaent phase of the procedure. When a 


vatid aessage is received» the X4S wilt be saved and used 


as the next ARM character transsitted. It wilt be set to 
the NUL character value until a valid message has been 
received. 2 


when an ARH sequence CARMACK or SOH-ARHM) tis receiveds tt. 
witt be compared with the tast XMN#@ sent ands if equals 
the last sessage witl be positiyeily acknowledged. It. the 
sequences do not agrees ‘the last message has been 


negatively acknowledged and will be retranssitted. 


Fhe validity of the: ARM character wiil be checked ‘only if 
a valid header and ‘message is receiveds that ise the ARM 
character witit bé assuaed to be a NAK untess received tin 


the header of a valid sessage or tn a valid ARM-ACK 
reply. | oe | 


The XM#.is a one-character field. The recommended sodulo 


2 character sequence is F/U for the host» and 5/8 for the 


terminal. The XM#@*'s received wilt be checked against the 
previous XM# received ands if equal» a duplicate text is 
assumed and the text is ignored. It shail hereby be 
noted that the NUL character (00) aust not be used as a 
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“transeission nuaber> ‘se tor the first transaissions | 


Se An invalid character — punched in the first cotuan of an 
: B80-coluan card Cor a question mark character in the first 
 coluan of a 96"CO(Ugn card) is replaced a a NUL 
character (06) or tor to transseission. oar 


6 Recossended timeout values for Invalid or No Response are 
| 205 seconds and 3.0 seconds for terminal and- ‘host 
respectively. oe 


copes AND ERROR CHECKING 


Character naeity checking and isnet tudinst parity checking are 
—usecde An error in either. check constitutes an erroneous message. 
and wttt be negativety acknowledged. The character code used is 
the American Standard Code for Infcrmation Interchenge CASCITI) 


ANSI X3.4 1967 CAppendix Ad.~ Each character consists of seven 


data bits and one parity tit. The parity checks are: 


Le Longitudinal Redundancy Character (CLRC). This isa 
- - wedundant character added to the enq of ae trangnission 
~~ ptock for the purpose of error detection end control. 
The LRC is obtained as the binary sua Cinitialized to 
zero) without °carry* on each of the bits of the 
characters following SOH»s including ETX. #£The polynomiat 
used in this "cyclic* sccusulaticn. is X to the power of 
eight plus one. | | 


2e Character Parity. ALL characters» ae ae ‘ivy. cies 

 -Shatt have the same parity. Synchronous transmission 
uses odd character. parity and asynchronous transmission — 
uses even character parity. | | > 


‘sYcow RECORD (IEXTD ‘cousin | 
The SYCOM record format is as foilouss 


~~  . QAL DAZ CCCI ctext>_CRS 
or DAL DA2 (CCI FS Of 
or DAL DA2 CCCI FS if <text> | 
or DAIL DAZ oe FS e\ccerre 


ACC I <taxt> cool 


where: 


DAL and DA2 are device sudnewees. indicating the source or 
intended destination of the text. | 

CC is used for controt of special. functions ia ads Sins 

DEEL eee Coe pune. | 22 & — 


FS its the tile Sanson ton. 
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RS is the record separator. | 
<text> is a unit records optionalty aodified by space 


compression and by deletion of trailing spaces. Atk text 
within a wmessage is addressed to the sage device. 


“BPEVICE ADDRESSES (DAls DAZ) 


DAL and DA2 wilt be used for device addresses at the reasote 
Station. fhe convention used is: 


DAL DAZ Usage 


0 0 System controt 
0 1 SPG 
0 2 Card reader/card punch 
0 3 Line printer 
© 4 Data of a file transfer 
0 a 5 | 7 a 
through Reserved for exparsion  ., 
| hae ee £09 
8 i (oe | 
8 2 Packed punch 
8 3 
through Reserved 
9 9 
a A User host transaite or 
| through P server. host receiver — 
oer aa | Z | virtual station data. 
A | a | tser host receives or 
through q « 2 server host transatt» 
on a virtual station data. 


See TFERMINAL-~TO“PROGRAM COMHMURICATION for e®ore information on 
wirtugdt station datas The device addresses are advisory only. 

The remote station @ay redirect &@ message te any appropriate 
devices based upon its owr cequirenentse. | | 


Note that tine printer data is allowed in efther direct ton. When 
a syste@ receives dine printer data» it prints it on an available 


printers independentty of whether the systes is “"terainal" or 
"host". | , 
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A one-character field (CC) ts used for control of special | 
functions. The CC field is required and is vatid onty for 
“messages addressed to a tine pr inter. The CC field wilt always 
appear as the first character of a record yhen DAL=C and OA2=3>» 
indicating that these records are destined for a tine printer. 
Tre CC field controls the printer's vertical motion sccording to 
the following conventions  Cskip- to-channet is subject to harduare 
iapleaentation): | 7 "ge es = 


CC. Function 
Print» no specing 
Prints then plage) space 
| Print» then doubte space — 
ah’) Reserved for expansion | ee 
Skip to channei 1 - top of page 
Skip to channel 2 | _ 
Skip to channet 3 
Skip to channel & 
Skip to channel 5 
Skip to channet 6 | 
Skip to channel 7 | 
Skip to channel 8 
Skip to channel 9 
Skip to channed 10 
' Skip to channel 11 . ee 
hy: to channel 12 - end ey page 


PHP REMEONMOODPWNRO 


ELE ‘SEPARATOR ces) 


A ‘separate @essage contd tains a fi te-separ ator ei eaetes CFS) is 
used to separate fitess | The character following the FS is either 
—F7O%—e MEM, or “2%, indicating heginning-of headers 


beg inning-of-file or end=of=file, respectively. The text portion | 


of the beginning-of-header or beginning-of-file separator record 
contains the fite nases This name eay be used at the recipient's 
er TET NC 


discretion. ot fe pre | 
Exagaplet begin header: SOQH ARM XM@ STX o3A ¥ Ss 0 <text> ETX. 
oe begin fite: | SOH ARM XM# STX O3A FS 1 <text> ETX. 
end file: (SOH ARN XM@ STX C3A/FS 2 ETX \ 


The fite-separator “record ts sent from either systes signifying 


that the beginning or end of file has occurred for this devices 


or tc prefix a copy cf the file's syabotic file header Csee 
MAINTENANCE OF FILE CHARACTERISTICS for aore information). 
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RECORD SEPARATOR G&RS) 


Records are separated by the use of the ASCIE controt character 
RSe Character RS _ is not an end-of-record or a 
beginning-of-record designators but is onty used between records 
aS a separator when several unit records are coabined into a 
single SYCOM wessage. SPO records are never cosbined. 


SPACE COMPRESSION 


A sequence of consecutive space characters» up to 99 in lengths 
may be replaced by an ASCHI escape control character CESC) 
foltoyed by a two-character deciaal number containing a count of 


space characters replaced. Greater than 99 consecutive space 
characters wiil require two or sore ESC sequences. Trailing 
blanks way be truncated. SPQ or packed records are not 


Space~coapressed cr truncated. 


SYCOs SYSIEN MESSAGES 


In addition t.o the standatd datacoea cont rol interface» systees 
in the SYCOM envircnaent need ¢o coseunicate certain inforesation 
via system sessages to insure orderly operation. System messages 
are those messages whose ‘CAL and DA2 characters are 00. 


SYCOM systes messages are two-character deciaal dodaes followed 
in some cases by additional data. In the foliowing definitions 
the code. witi be tisted followed by its definition. The 
definition will be enclosed in pgrentheses. Beneath the code and 
definition wittl be an explanation of the code. The following are 
currently defined: | wr 
| ~ / | a f= ad 

var SEcoged on” LZ uSertode 9 cs 2 passwen oe — 
Sent by the host sy st ee to the resote tersinal to infore the 
terainal that the operator using the terginal has. been toqged 


: "4 ieee 


020000 (Buffer Size) 


Sent frog sithee sy steas requesting a change in the Lenath of 
messages being asseublec for transmission. DODD is the 

requested gessage length in deciaai notation» €.g.» 0200 
gaeans a @gaxigaus message size cf 200 characters. Initiat 


default buffer size is £02 Cnuaber of characters between STX 
and ETX). | | | 


A puffer Size Request message is always answered with a 
Buffer Size Reply (04) message. Upon being logged ons the 
tersinat should send this eessage to the host specifying the 
size of the largest message it can receive. Thereafters this. 


| SAAN aeeapeennen eee : 
message say be sent to request an increase or a decrease in 
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actual sessage size. A decreade night: be requested to. reduce 
error. rates on a sarginal. circuit. 


it s isportant to note that the absolute: waniwea: banat of 


gecsaaes. which witl be accepted on input is specified only by 
the initial exchange of Buffer Size Request and Buffer Size 
- Reply messages. Subsequent requests exceeding the original | 
specification wilt result in message iengths cenforaing to 
Snes Spee tr icet tons. — | 8 oa ee 2 


The waxieus buffer size is 9999. 
03 (Logged off) 


Sent. fron the host to. the resote terminal to indicate that 
the terainat is no longer Logged onto the host systeme 


; oe 
040000 (Buf fer Size Repty? : Wy ra 7 
Sent froa either system as a reply to Receive Buffer Size 
wequest (02) message. O0DD fs as defined for f@uffer Size. 


Request. When replying to the initial Buffer Size Request 


Cafter tog on)» the host system wilt specify the largest. 
message it can receive. after. the initial Buffer -Size 
Request/Buf fer Size Reply message exchanges either systeae 
will reply to a puffer Size Request message with a Bufter 
Size Reply message containing the maxiaua length of message 
that it will, henceforth» assemble. This length will be the 
Seatler of the following: = ee ee 


de The requested length. 
a 2- Its eaxiaua buffer size. | 
- OSEDALICOAZ? (Device hot Ready - Suspend) 


Sent Sean: otehec: S7ita Westeuctine the other to suspend 
| transaitting @eessages for DAL and Da2- Indicates a teuporary — 
. condition at the device Ce.ge» Line printer out of paperd. A 

Device Ready (07) system sessage should be sert to resuse 

transmissions when the condition is corrected. If the 
condition is not correcteds a Device Not ished ‘Abort €06) 
 systea gessage should be sents 


OG CDALICDAZT (Device. Not hedas - Abort 


Sent fros either syster inforaing the other that an 
uncorrectable condition exists preventing the processing of 
additional transaissions for device DAl» QDA2-- # £The received 
messages for that device are discaraed.— The transasitting 
system aust preserve the entire file. | > oe 2 * Oks 


a . 
oh ‘ 
t } 
— / 
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O7LDALI{0AZ} (Device Ready) oe a 
Sent from either system: 


| 4. “after a Device Not Ready (05 or 06) evates gessa e to 
- « ¥ndicate that the condition has been correcte and 
the deyice is again ready” to receive data» or 


2. Whenever a. device which was unavai table becomes 
avattable to receive Gata» or | 


3e f{eaaediately . after a Logged On col) systes ‘eessage to 
dndicate each device that is ceady and avaitablte to 
receive data. COptionag) ,lhorwice he purnun tae oe | 


OICCECLYVODSSS (Station-idd dele Hol en 


Sent froe either systee pricr toa togging on to provide a 
positive aeans of identification, independent of any security. 
function. §$ This asssage inctudes the sender®*s CPU aodel 
identification and an indication of which part(s) of the 
protocol he has isptlesented. A terminat aust be se als to 
accept this aessage. | ie | 


"0D" is the number of characters in °SSS">» antes is the 
Sender‘s station identifier Chetueen 1 and 17 characters 
Longe inctusive). *"CCCC™ is the sender*s system typer 

_left-justified and padded with blanks to 4 characters Cesge 

| "“1700"» “6700">» "771 %). (This gilous simitar systeas to 

a identify each other and engage in specijaiized comaunication | 

Noe} Q) inappropriate between dissigailar systeas.) “L™ is a character 

4 that indicates “which parts of the pretocol the sencer 


mic supports. It is constructed as follows: The high-order two 


bits are Ole thd next two bits are OQ» and each of the 
low-order 4 Oits cortesponds to one part of the protacot: | 


Qi hex 1 bit set geans “can act as host"» hex 2 sesns “can act 


as terminai"» hex 4 aeans "can do file transfer» hex 8 means 
"can do terainalt to progras comsunication*. {for exaapler an 
ASCII *A*® would aean "can act as host"» of ASCII .“E" sgeans 
"can act as host and can do file transfer".) "VV" is a 
2-character dectg@atl number indicating the version of the 
a japiemented by the senders this docusent is version. 


OL LEVEL _RECORDs | |  « £ length = 1 byte | 
i al 03 CONSTANT_BITS be BIT € & Je Zz 7 401390100 2 
Nd) ‘oa 03 TERMINAL, 10_PROGR AH BIT € 1 be hs S: | 
03 CAN_OC_FILE_ TRANSFER BIT € 2 De 
03 CAN_ACT_AS_ TERMINAL BIT € 2 De 
03 CANN ACT _ AS_ HOST on: ) Oo i Oe Gem 


This. message say be sent by eibiee: satees. On receipts. F 
host may iniziate a log-on sequence, but a terairal say not. 
In the case of 2 hosts comssunicating with each other» either 
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ones both. ae neither aay ioe: on to ‘the. athee” If woth 


 systeas send this messages they gay not both ‘qnecity. the soue. 


- station identifiers since this is used as the “host naae™ — 
elsewhere. 7 : Z | Cm ES a a 


105 (Put Filed 


 genea tie: identification of the user. originating the request 


and > fitenane and attributes of both source and destination. _ 


. fite Csee "Format of Put/Fetch Messages” for cosplete _ 


definition. of format). The cu, meseege: elicits a “response — 
of “Put reply" ° | 


an (Feteh Fite) 


Centeine: identi ticatian: of the user originating . the request | 
and fitename and attributes of both source and destination 


file (see “Format of Put/Fetch Messages” for cosplete | 


definition of formatd. Elicits a response (perhaps after a 
time lag) of. "Put File*. | | 7 a | 


| idfuwuukexe (User-destined Nessage) 
eye speci fies whether Baatination is the SPO ("0"), a user 


program ("1")» or a user at a terminal ("2"). =uyUuUU" 
- identifies the user program or terminal» in a systes~cefined 


waye In any case» "text" is routed to the specified | 
destination. Used as answers to @essgge type 13. dy a 
7 1 sivudpnnn tt tenaae> CList Fetches) 


T and U have the sage. ‘meaning as in message 223 _NNNN ds the. 

file numbers if spacifieds otherwise blank. <filenase> is — 
the filename if speci fied» Gtherwise it is blank (file name ~ 
can be "=". | | | Ss, whe 2 ee 


15 “(Close Request) 


The recipient is to terninate the session in an orderly wayo | 
after completing any file transfers it is currently. 
executing. The sender onty sends this sessage uhen it is ae 
transmitting any files» and the creceiver responds with . 
Close BOUT when it is not transmitting any files. _ 


16 (Close Reply) 


Sent ie eesponse to a Close message. On exchange of Close 
wepliess both systems are to terainate the session and break 
the connection. If a switched lines both systems hang ups 

if a teased tiner it is an iuplementation decision uhet her to 
| re-establish or not. 


nnn BES 
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17CC  <optional text> CPut Repty) 
Sent. in response to a. Pure message to indicate. initial success 
or failure of the file storage request. "CC" is the outcone 
Codes "00" is success» "O1" is “failed for tack of 
resources” Cinctudes “packnsme not found"» and "no more Gisk 
space")» "02" is “failed for security violation"» "03" is 
“failed for invalid filenane syntax"» "O04" is “failed for 
uniaptemented device of file attributes"» "05" seans "this 
systesa does not support file transfer" and "96" means file 
already exists when. "AS" requested. Iaplesenters are 


encouraged to distinguish between various cases of these — 


errar Ss and to reéognize cther errors; the user should be 
supplied with information as specific as possible. It is the 
responsibility of the. Systes doing the PUT» when it receives 
a Put Reply with a failure code, toe notify the user of the 
error regardiess of which systee contains the user. New 
error codes witt be added as needed. The <optional text> 


could be used to further explain Csyabolicadly) the error 
conditions. | : | - 2» # 


LOTUUUUNNNN EE i Lename> tibore pes 


Sent froa either syekda. to request that the speci fied PUT be 
aborted» and that dy portion of the fite already written be 
discarded. NNNN is the file nuebers if specified’ otherwise 
it is blank. The ¢fitenane> is the file names if specifieds 
otherwise it is blank. (file name can be "="). If no file is 
specified Cby nuaber> nage or *=") then the current PUT is 
speci fied. if no PUT ts in progress» this is a NOP. 


“-1STUUUUNNNN < fi Lengae> (Abort Fetch) 


Sent frog either ey dtd to request that the specified FETCH 
be aborteéds and t§ . advise that any portion of the file 
already written had. bedn discarded. WNNN is the file numbers 
if specified; othétwise it is blank. The <fitename> is the 
file namer if specifieds otherwise it is blank (file nage 
can be ="). If tio file is specified (by nuabers name or 
"="), then the currént FEICH is specified. If no FETCH is in 
progress this is 4 NOP « _ Sagi 
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20VVcharacteristics (Connect) 


Sent from user system to server systea. to request 
establishaent of a terminal-to-prograa connection. “V¥" is 
the virtual station address to. be used for the proposed 
Connection» and is the user systea's transait address. 
"characteristics" describe the characteristics of the real 
terminals to allow the server program to forast messages 
appropriately» if desired. The characteristicss taken frog — 


“\ €emeen NOLe ares a: - 
- station ID — | 20 characters 
| line width a ag | |  & characters — 
CRT boolean rae a i character | 
| ~—"O" = not CRI - Be 
7 “4S = CRT : nae | F a ; 
—MYUSE —_ ge ees - F, ae | char acter 
i "1" = input oaty | | 
"2" = output only — 
"3" = input/output | | ae ee 
“maxiaue input tength &@& characters) 
 gmaxiaus output length 4 characters | 
page size Cin characters) 4 characters © 
20 characters 


- terajnal type (fros user Systea > 
| NDLs te ad d} 
a —6 Bohm mea Leck > 
Z1VVCC (connect Reply? 


Sent froe server system to user system to respond a 
Connect wessage. States whether or not a terminal- rit 
connection has been established for virtuat station nusber 
"vv" Cuser systea?s: transsit address) via the response code 
"CC*s "00" for SUCCESS». "Ci" for invalid address or systea 
full» "02" for no MCS reading on stations and “03"* for. 
already connected. — | a y ge 2, ow 


ave (Disconnect? | 
Sent from user syetcn to server systen te break an existing 


 ter@inal-to-program. connection for virtual station address 
"WW". There is no reply. | | as 


aN Cear Confirsation) 


Sent by a systea receiving a  fite» after coapteting ati 
processing of its to confira receipt of the sender's end of 
fite. Also sent at connection~establisheent time if no file 
is being recetvede te synchronize the two systems after a 
crash. (See FILE TRANSFER RECOVERY for more information.) On — 
receipts this message 1s eneees, if no. PUT is in progress. 


The following chart of systea messages depicts vie peauiveneat 
for app Lemenres von of these messages: for both the host systea and 
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the remote tersinal: 


(Message? Host System i  Verminai systea t 
§ Code 1 Recv | 7 | Send ' Recv send i 
| om nn | cme n ce ene rem ences sem ew en ewes cnn cn men een ec enen cee ceesenn| 
@ ol { Not required Mandatory | Mandatory Not required | 
' 02 | Mandatory Mandatory ( Mandatory Opt ional ‘ 
@ 03 § Not required Mandatory  @ Mandatory Not required i! 
§ 04 ( Mandatory | Mandatory { Mandatory Mendatory t 
{05°07 J Mandatory Optional { Mandatory Optional ’ 
' 09 i Mandatory Optionay ! Mandatory Optional a 
410-23 1! Optionat Optional | { Optional Optional 7 


Notes Message codes. greater than 03 are not implemented by 
DC1000.~ Message codes 10°19 are file-transfer related; 
if file-transfer is ieplesaented»s they are mandatory. 
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FORMAT oF PUICEEICH MESSAGES 


Following is the. forrat of the Put ad Fetch messages> starting 
with the first chargacter after the system message code. The put 
aessa is identical to the Fetch sessage except for the message 
code tacts that the. Put g@essage has no logical - need to specify 
the source file © identifications this is feeluded ‘for 
consistency). Att nusericat values are specified | character 
representatian of decimal values» and have Saeee ak s of ee 


9° se | oS - 


OL PUT_OR_FETCH_RECORD> ( 
02 REQUESTOR | ” —— CHARACTERC6)¢ 
Q3 REQUESTOR_TYPE —. -CHARACTERCL)>» a 
% 0 = SPO user 
Z 1 = user prograan 
a 42 = terminal. user 
03 REQUESTOR_ ID =~ CHARACTERC A)» | 
; . 2 prograe ident or tereinat ident. — 
03 REQUESTOR. DIRECTION CKARACTER(1)>» fins 


2 P = original request was “PUT* 
. . % fF = original request was "FETCH" 
(02 REPLACE_ FLAG > CHARACTERCLD» | ie, 
| 7 y 4 4 = do not reptace existing file "ase 
y 4 = 


“4 4 veplace existing file Cif. eave "ONTO" 
| 02 ORIGINAL SYSTEM TYPE CHARACTERS)» | | te 

a — g in the same format as | | 
= 7 | |  % “CCCC* in station-id aessage ae lave | 
- 62 BEGINNING RECORD... NUMBER CHARACTERC 8)» > O | lalas® 

| |  % record nuaber at which to. je | coo 

_ | % start transfer | | 

| 02 RECORD_ COUNT = ss CHARACTERC8)> 


| 2 number of records in file 
02 RECOVERY. FETCH —o CHARACTER(G1)> 


| 270 = not Fs recovery FETCH | | 
| Sg = this is a recovery FETCH | 
G2 SOURCE_ FILE | —CHARACTER CEES — 


O03 FILE_NAME - —— CHARACTERC 10036 
03 DEVICE_KINO ss GHARACTERC2)0 
| Zz 00 disk 


z OL = tape Cany avaitabted 


z 02 9°track tape 
% 03 = 7-track tape 
2% 04 = phaserencoded tape 
03. RECORD. SIZE C€CHARACTERC4)> 
03 BLOCK_SIZE CEARACTERC4&)» 
03 PACK_NANE —  . — CHARACTERC17)>» 
| 03 FILE_ KIND | CHARACTERC2)o— 


z 00 = cade file 
2 01 = deta file 
& counes types way be added) 
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03 USERCODE CHARACTERC17) > Sa, 
03_PASSWORD _ _. CHARACTER C1Z D> oe ON 
02 DESTINATION_FILE CHARACTERCIzKs | 6 3 a 


x (format same as “SOURCE_FILE™) 


In this records the source FILE_AKAME is in whatever syntax. is 
~ appropriate for the source systea and the destination FILE_ NAME 
syntax is appropriate for the destination system. | if an 
iaplersenter wishes to allow transfer of a fille fasity» he must do 
so by initiating one transfer for each member of the family. The 
destination file wust be created with the specified FILE_KIND» so 
it will be of the same type as the source file. Note that the 
source and destination RECORD_SIZEs aust te the same. Note also. 
that a systea is not required tec inplement ati values for att 
optionss if it. receives s request specifying a device kinds file 
kinds or size para@eter that cannot be handtedr it msey return an 
» error 2 “uniaplemenrced option". | 


FILE sisbares 


File transfer is supported for disk and tape devices» and fites 
may be transferred between any coabination of these. Tape 


transfers are restricted in that only one file per. tape say be 
transferred» and libraty=agintenance Cload-duap) tapes are not 
supported (these tapes may be transferred by loading to. disk 
pefore transferring). Between dissiailar systems only code files. 
and S-bit data files Cincluding text files) are allowed. Simsitar 
Systeas are permitted to agree te transfer other figes Ceeges 
printer packup files» arbitrary framse~size files). The protocol 
allows transfer of only ene ¢iie at a tiae an: each direction. 


The user initiates a tite transfer by entering a varyation of the 
CSG standard "COPY" statement. This coagand specifies source and 
 destinatjon hosts for the transfers by naming their «host names". 
These two nases aust be the names specified in the Station-id 
Systes messages at initialization. If the specified source host 
is the local host» the transfer is a PUTS if the source is the. 
remote host» the transfer is a FETCH.. 3 A , 


The actual transfer of a file is initiated by exchange of control 
tnforeation between systeuse Ali transfers occur as PUTSs. if 
One syste® wishes to do a FETCH» it sends a Fetch sessage to the 


other systegs which causes it to initiate a PUT sequerces Sending — 


a Put message. The Fetch ang Put messages completely specify 
both source and destiration file. The Put posnege elicite a Put 
replys signifying that data transfer say begin. The sender then 


sends one or more data sessages (device address O04) followed by 
an end-of-fjle agssage. oe : 


On cosptetion of file transfers the system that received the file 
inforas the original requestor of coapleticn of the request. | If 
the requestor is foreign to this (the receiving) system» the 


| sotification. is by a User -destined aoeecges 
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The ear a a fite cans fer 8 ctagrenne beten 


| 4 0011 Fetch> at tributes 
0010 Pute attributes 


is | te 7 9017 Put repty> success/ failure code “ 
yy ‘Beginning of saddae ed 


08 Fite header data, 


—04/ File header data 


04 Beginning: of file aie 
: 1 - 4 ; | . a ae rr. ‘Da ‘ a 
Z oe) .. cee 7 04 Data 
oe ee oe _ a. 
Pay age 2 i a i ee, | 
Wes, Oe | _ 7. 26 | (000504 Device not ready> suspend Cif 
i. =e, a a. ; | needed | 
| | = aoc7cs Device ready - ia for flow 
| | _ control) 
ob _ 04 bata 
04 End “ef file io 7 
~~ | - 0023 EOF confiraat ion 


As shown in the diagraas the 0005 “Device not weady = “suspend™ 
and 0007 “Device ready” messages are used for ftow control. . 


NALNTENANCE QE FILE CHARACTERISTICS 


A goal of the file transfer gechanisa is vo esincain as many of a 
file's characteristics as possible across the transfer. For 
exaaples if a FORTRAN source progras is transferred» it shoutd be 
Capable of being coagpiled without further modifications and ifa 
code file ts transferred to a like system» it should be 
executable without further aodi fication. | 7 ee 


Specifically» if a file is transferred between tuo like systers, 
even if via one or amore untike systems» att of. its 
Chatacteristics a@ust be preserved. fo accomplish thise a 
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syabotic version of the filets fite header Cundeneesndaple: to all 
systeas) is transferred with the file. This symbolic file header 
is the sage as that used by the CSG standard tibrary tape format. 
ft is prefixed in the data stream by a beginning-of- header FS o- 
message and say comprise one or sore cata 8553995. _ 


When the symbolic file header is pecoiweds it is parsed and as 
@any of the file characteristics therein as make sense on the — 
receiving system are incorporated intg the file being created 
(this may ove all the characteristics or none). If the file its 
transferred to a systea type other than the one where it was 
(Ooriginatly createde the sysebolic file heacer and original systea 
type are saved with the file» to be forwarded with the file 
whenever it is again transferred. If the gle is transferred to 
its original system types . the entire symbolic file header is 
incorporated to create a file identical in characteristics to the 
original files and the syabolic header is not saved. | 


When a systea sends one of its cun filase it aust ‘include in the 
symbolic file header encugh information for it to recreate that 
file if returneds so as to look identical to the original files 
with the exception of filename (this is conveyed in the 
PUT _OR_ FETCH RECORD). | a ae — | | 


Not every file transfer wilt inctude a syabotic file header. 
Soge syste@as May not be able tg save syabolic pjeaders» and so 
wgiit not be able to forward thea on subsequent transfers (but. 
this must be advertized). Also» a foreign-created file gay be 
modified or reptaced lLocally>» thus invalidating the saved 
symbolic header. In this cases the symbolic header say be 
omitted» or used to describe the file acceneved to its new 
creation systea type. 4 3 7 — | ake - 


The seans of saving the. Ssyabotlic file header. and seacciatune it 
with the fiie are iaplementation choiceses but here are four 
suggest ionse the first three of which iia requite MCP 
changes. . - 


1. Save the syabotic header 33 an enteasiee of he coat 
headers aaintained. by the HCP. | = 


Ze Save the syabotic header within the data of the file. but 


hieden froa all programs except SYCON (for examples if — 


the ftte is FORTRAN sources the symbolic eee eust be 
invisible to the FORTRAN coapiler). 


3. Save the sysbolic header in ‘a secondary file given a 
unique name that can be inferred from the name of the 
data file. In the case of tape voluses» the secondary 
file could be the second fiie on the taper ater the data 

. file. Mas | oo | | | 


4e Save symbolic headers for att files received by sycom in 
| a common directory file saintained by SYCON. | 
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Alternately» | one such directory file could. be @aintainee: 
on each volumer . containing sytbotic headers for data 
files on that voluae. 4 ee er ae ee, 


“BILE IBANSEER necoveryY 


Any file Pranster operations that cannot. be executed when 


 wequested because another transfer is in progress aust be. queued 


Cin a non-volatile sediug) and executeg uhen — possible. an ©. © Oe 


requests are queued as PUTs» so if a user requests a FETCH» the | ss 
request is sent to. the other SYCOM> where it is queued as a PUT 


on that system, > 


During | file transfer i . both SYCOMs gust. maintain enough 


inforaation that if one or both systems fail» the transfer can be — 


restarted at the point it was interrupted (rather than at the 
beginning). This means that while sending a files | syvcoM ust. 
remember (Cin a non-volatile way) that it is sending a files and 
that while receiving a file» SVYCOM sust remember Cin a. 
nonsvolatile way) that. it is receiving. a file>» and how. gany 
records have been actually written to the destination file (the 

nonvolatile copy of this value need not always be absolutely 

current). — | | 


Whenever the SYCOM ‘aanaec Clon becoses established (regardless of. 
which SYCOM cage up first)» each SYCOM Looks to see it it was in 
the process of receiving endfor sending a filew If in the 
process of receiving a fites  SYCOM sends a FETCH request. 
 specifiying that this ts a recovery request and specifying the 
number of the record with which to restart the transfer. If not. 
in the process of receiving a file» SYCOM conveys this fact via 
an EOF  confireation. yp me seas — to the other SYCOM for 
Synchronization purposeSs. If SYCOM sees at establishment tise © 
that it was in the “process. of sending a fila» it holds that 
request in abeyances — pending receipt of the recovery FETCH 
requeste On receipts it restarts the transfer at the specified 
record number Cit is frecoemended that this be done in a 
direct-access way rather than skipping through the records to 
reach the desired point» but whether and how this is done is left 
_ ta the jimpiementor). § (Note that since a given S¥COM can be 
- sending and receiving a file at the same time» it aust make both. 
- of the aboye checks at Eonnect i cn-eststttshaent eiees) 


When | SYCOH notices. the other systea breaking the esanoce ton on a 
switched tine» it should wait for re-establishaent and veri fy: the 
host mame specified in the Staticn-id sessage. If cennect ton is 
werestablisheg on the sane fires put the host name is different, 

alt file transfer requests involving that host are purged. | 
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TERMINAL SYSTEM MESSAGES 

ALL instructions te or reptias from the terminal are called locat 
mesSaGeS-e- All tccal messages Start with a period (.). wessacges 
not starting with a period are assumed to be input or output to 
or from the host vetoes The following set of tocal aessages is 
racomneended. | - 


Note: iiese messages are meant tobe a guidetine and depend 
| : upon the particul se needs of an installation. | 


le The unit device | 4dentificetion schese norealty used by a 
terminal should be substituted in the eer touna messages 
wherever ba es appears. | 


2. If device anemonics are used» the sui intins standard 
applies: SO | : 


a. cP - ‘eid wad 
b. CR - Care peddor: 
ce LP - Line printer 
de NT - Magnetic tape 


(@. CS - Cassette. 
INPUT HESSAGES 


e ABORT FETCH <oper and> a 


Aborts. the FETCH in progress» if any- 
Initiates system gessase code 19. | | 


ABORT PUT <operand> 


Aborts. the PUT in progress» i f anye 

Initiates system sessacge code 16. | ‘ 
Both .ABORT PUT and ~ABORT FETCH include an optional operand 
defined as fotlous: a. . 2 : ee 
<operand> := <nuaber> Will reaove PUT or FETCH <nusber>. fros 


the waiting schedule of Rete? to. be 
transgitted. | 


<operand> := = | WiLL clear PUT or FETCH schedule. 


<operand> := <filename> will remove etitewsee> ae the sateina 
: | schedute of files te be transaitted. — 


BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
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<operand> := 


7 
Ck HT x y 


7 CL xX ; 


connect «4% 


oan S 
i e 


-COPY filenane CCUSER=a6P ASSWORD= ba 


AS 


| “Upon receipt of this conmand> 
return. 


Causes. the gagnetic tape 


ye 


‘Means. 


COMPANY CONFIDENTIAL 
SOS 2222 2596 @ £92), 


No operand indicates an “ABGRT. PUT or an . 
ABORT cere is: in progress. 


SYCOM oe 
this tereiral to any 
SYCOM would be expected to do 


control of 
previous MCS. 


an iaplicit -OIFSCONNECT if this terainat were 
; currently connected to another host. , 


buffers associated 
with drive «x. to be discarded and the tape. 


peu cunde 


Command te be given to clear butters in the — 
event device x becoses inoperable during 
transaission or reception of data. . "3 2 


‘connect the terainal or SPO as as 
virtuad terminat to the reaote systea Cusing 


the virtual LSN — ed 


a 's Wedesaial Haamdetoiaaebes 


ONTO 


FROM Cvoluae? ( CKIND= 


a a!) Cvotuse} © CKIND= 


ust? 
: {} 
C1]. 
nage 
NAME 
SAS” 
ONTO" 
*voluae* 


K  *KIND= 

ot ND LsKe ) 
we 77 SUSER=a/b* 
| i aq ive caajoe 


of ee 


PACK 
TAPE 
PETAPE 
TAPET 
TAPES 


PACK 
TAPE © 
PETAPE 
TAPE? 
TAPES 


+1 HOST=hostname) 


»] HOST=hostnane? 


denotes choice of iteas. 

denotes. Gptional ites. 

denotes variable nage. 

denotes titerai texte a 

fare anew file of this naae". 
peans “write 
defaults to # em disk Cif paenon is also 

defaulted). | | . | 
defaults to “KINO=PACK". 2 ey ¢ 
is an abbreviation for *KIND= PACK". — a 
is an abbreviation for "USER= asP ASSHORD=b".~ 
is to be interpreted as the whole directory 


ie existing file of this naee. se 


=/=" only to be altowed if a usercede is 


supplied). 


~81800/81700 SYCOK - 
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DISCONNECT 


eEGJ 


- IGNORE x 


eLIST PARAMETERS 


SOS 2222 2590 (02) 


Transfers the specified fite in the direction 
speci fied by the source and destination 


_RWostnages. User/password values identify the 


user. for purposes of verifying access rights 


to the specified fites and perhaps atso 


affect defautts for parts of the filenase. 
Source user/passuord default to thease of the 
logged-in users and destination user/passuword 

default to those cf the source. . Destination 
filename defaults to that of the source Cin 
uhich case the “"AS*"/"ONTG" option defaults to 
mAs"), Initiates system message code 10 or 


Lil. 


This. is. the inverse of .eCONNECT and 
disconnects the virtual terminal from the 
peaches ay orens | 


this antry well cause a terminal to revert to 
a non-SYCOM gode if appropriates and sends a 
CLOSE message to the remote systes to request 
it do the same. This entails an orderty 
cycling down of jobs and terainals tefore 


coming to END- OF-JOB. 


“This. massage can. be entered in response to 


the tgcal oytput Message? 
AMT x PE = Wheres re Unit # 


It esses: the Last record to be re-read 
ignoring any parity errors. | | 


PUT <operand> — 
FETCH <operand>. 


oOF FLINE 


The progr ana feaains in the Mike 


~ONLINE Chostnaae} 


See definitions of <operand> from ABORT. 
This command witt disptay the tocal systea 
PARAMETERS at etther a terminal or a SPO. If 
eL IST PUT or LIST FETCH is entered froe a 
terminals the waiting schedule of a user's 
file transfer request as specifjed by the 
<opersnd> wit be dispiayed. If. entered fros 
the SPGs the waiting schedule of att  fite 


transfer requests as specified uy the operand 


will be displayed. 


This is the inverse of eGNLEINE and sais the 
connection tf£yaccess | Mas.via a switched tine. 


Ptaces the local systea in the “online @0ces 
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 SPHONE. 
ePHONE | 


($08 2222 2590 02) - 


attespting to. establish er ‘re-establish. 
- comaunications with the specified host 
-systeg. If no bostnase if specified» or the 


last-named hast is specified» re-establishes 


connecton to the last-named host Cif 


connection was broken for some reason). If a. 


‘hostnase other than the current one is 
'specifieds this comaand breaks connecton to. 
the current host if necessary» § and 


establishes connection to the specified host. 


CIf .the hast systes is accessed via soa 


sui téhed line and its telephone nuaber has 
been specified via .PHONE>s ~.ONLINE initiates. 
dial-out.) Invatid occurrences of this 


command are: the first -.ONLINE has no 
‘hostnaaes an .QNLINE coagand with no hostnase 


when ‘the connection already exists. and an 


eONLINE command specifying the current host 
when the connection to it already exists. 


ePHONE Crew phone number] 


PURGE x tttttt 


If an Sueebates unit: is panotred: speci ties 


the telephone nusber to be used the next tine 
dial-out is initiated to establish connection 
to the. specified host. €Dtal-out is 


initiated by the .ONLINE sessage.) The PHONE 


with no operand witt disptay the current 


‘phone nuskere -.PHONE = will remove and clear 


the... current _ phone £®©£nuaber and 
PHONE <new phone nuaber> will enter into the 


| system the new phone number > replacing any 


revicous nueber. j§An optional "=" say be 
inserted between _ PHONE and 


<neu phone nuaber>. 


 yeita a ‘tape label on magnetic tape dvive x 
with. the ID of tttttt. The foilowing | rutes 


apply: 


de The tape tabet Ctttttt) must nee six 


characters. If less than six characterss 
the tape is constdeced a scratch veeee : 


2. If the cape: is in use when che ceased: dis. 


issued» the MCP will ignore. the coamanc. 


3e If no tabel Ctttttt) is. seactiiees ibe 
: tape is made into a scratch tape. a8 
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oREAD CCARDT <titenase>” 
\CprsKd | | . 7” 
{TAPE} This command initiates the transfer of a card 
| deck to be run as a job from the card reader» 
a disk file or atape file. If na device 
type..is specified» "CARD" #£4is assumed. 
“filename” is the fully-qualifiec file nase» 
and if not specified» defaults to 
"RJE/CARDS®. | ce 7 
 @READY x Read tape Labet on magnetic. tape drive x and 


display label on SPO. 


eRETRY x Infores the system to retry feadtng the. 

oe a record in question from magnetic tape drive 
Xe Thts entry can be gaade in response to 
focal output message .MT x PE. 


Spy x. | Inforas the SYCOM terminal system that unit x 


is available and ready. [Initiates systes 
massage code 07. | | 


eSIZE=nnn | a Infores. the SYCOM terminal systea to set the 
block size of inforszation to be transeitted 
to the centrat systems equat to anne The nnn | 
must be in the range of 80 to 402> inclusive. 
Initiates systes message code 02. 3 


STOP | ss Ferminate prograe iemediately.. 


eS KO  OPptrects the tersingl -systea to inform the 

| host systee to cease transeitting or 
receiving data froa device x and to save the 
entire current file. Initiates ay sree 
meas age code 06. 


The. -ABORT FETCHe ~ ABORT: PUT» BYE» .CONNECT> .COPY. DISCONNECT. 
eLIST ang -ePHONE comsaands should be the only anes allowed froma a 
terminal. — ALl commands are attlaoued froa a SPO. | 


“QUIPUT HESSAGES 


Under certain conditions» the SYCOM terminal systeq will supply 
inforsaation to the operator via the console typewriter. Sose of 
these messages requiré an action by the operator. These messages 
will be identified in the operator's sanual. for each oaf_ the 
SYCOM output message listed» a code nusber is given. Tt the 
message is returned to a progras crather than displayed on a 
consoles this code number will be included to avoid the need for 
the program to parse the text of the sessages 


ate) oCP-CHK tae eae, The card iounch has uuu a punch 
| | > | error on the tast card punchede | ~ 


BURROUGHS CORPORATION 
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SANTA BARBARA-PLANT — 


Yi: 
— 02-— 
03 
ry 
05 


06 


or 


08 


 eCP-NR © 


eCR-CHK Be 


co 


eCR=NR 
<ERR> 


“eHOST EST. 


HOST TERM 


~ sINV-KBD. 
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the card punch is in a | not-ready: state. 


| the. card reader has” detected a read 


error on the dast card read. 


the card reader has detecteg. an invalid | 
punch in a coluan other than coluan te 


the eared reader is in a not-ready aes 


The error pushbutton | depressed. 
Re-enter att information. a - 


hatores the operator. that. the systes haa 


established | or - si wewestablished | 
communications with the host system. 


the terainat systes has been placed in 
an offe tine @ode due tos 


1. Having 7 eeecived ‘ans End> of 
Transaission indication froa the | 
host systeg. — * PF. | | 


9. Direct resutt ee vephiaitl entry 


CISCONNECTs which causes termination 
of att activity. | : 


: dndicates that an invatid Gperation has 
been pec foraed on keyboard enpeee such. 


asi 


te intaaiting to type in eore than 80 


characters for an input Bessage. 


26 Enabling keyboard input cand typing 
_ at a rate of less than one character 
every. ten seconds» or not depressing 
the EGQM button at cousptetian of 
 inpute | F , 7 * 


3. Input of at message which is 
inappropriates j§.§ @eGer typing © 


"ONLINE" uhen the systes is eirendy. 


ontine to me specified host. 


ic taeut of a nessage ubhieh | ‘ew | 
Gefined. — ‘e a: i 


Se “Incorrectly inputting a pnessoge. 


éuis “We ReuntiRS to type in a sessage for 


the host system when sufficient 
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Space is unavailable. 


An errar conditicn 
keyboard 


occurred during 
or an invalid key 
Re~enter att 


inputs 
derressed. 


information. 


The 
error on 


09 oL P-CHK 


The 
State. 


10 3=eLP-NR- 


11 GMT x BE Number 


1200 WMT x FE Magnetic 


1. 
20 


13 FT 


Line 


line 


No ending 


Foreign sagnetic tape. 


printer has detected a print 
the tast line printed. 


printer is in 4 not-ready 


of blacks that have been read is 
incorrect. 


tape has incorrect foreat. 


Record size not corrects or 


Label or file garke 


Record format 


incorrect. 


No 


14 NL 


15 NR Magnetic 


16 PE 

M62: 
17 “dnother 
eagdnetic 


oMT x REEL 


19 MT x zz2zzz/eeannn 


drive x: 


i 


222222 
gaaaean = 
tre = 


ddddd = 


bere Cddddd) Tape 
pertaining 


Label on tape or magnetic tape drive 


tape drive x not ready. 


Tape parity error oan magnetic tape drive 


reel of tape is 


required on 
tape drive Xo — 


ape on unit x is write inhibited. 


information 
magnetic tape 


Label 


to tape on 


File name | 
Multifilte id or zeros 
Reet rusber 


Creation date of SYCOM systee 


The following: messages are self-explanatory: 


(20 FILE. <filenaee> NOT FOUND ™ 
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21 FILE. <filename> LocKeo | —? 

22 «FILE. <filenawe> FILE TYPE CANNOT BE TRANSMITTED 
25 CANT SCHEDULE NOMS TRY AGAIN LATER 

th REQUEST SCHEDULED? wite SEND FILE <filename> ASAP 
25 FILE <filenawe> START. IRANSHISSION: - 

26 FILE <ti lenane> END TRANSMISSION _ 
27 CNTO-PACK OR USER-COCE ‘NOT FOUND--cOPY ABORTED 
28 FILE <filename> IN USE AT DESTINATION--COPY ABORTED 
29 «FILE <fitename> RECORD SIZE IS Too BIG. 
30 FILE <filename> TOO WANY RECORDS: 


31 REQUEST ‘SCHEDULED--RENGTE: RJE OF FLINE 


32.‘ UNABLE TO ESTABLISH COMMUNICATION 
33 UNABLE TO DIAL our. 

34 WOW DEAL HOST 

35 ALREADY CONNECTED? CAN®T DIAL 


36 — DraL REQUESTED But no acu ‘DEFINED 


«87 INVALID PHONE NUMBER 


58 «© SYCOH IS CLOSING? CANNOT ACCEPT INPUT 
39 Gener at syntax error Cexact text explains further) 
40 SYCOM CLOSING ON: REQUEST FROM REMOTE SYSTEM 
41 SYCOK WILL CLOSE. WHEN NEXT IDLE | 
a2 “LOST CONNECTION 0 REMOTE SYSTEM. SYCOH 
“43 REMOTE SYCOM HAS GONE DOWN AND COME BACK UP 
4a THERE IS No ‘pure IN PROGRESS TO ‘ABORT 
45 PUT OF FILE <filenane> ABORTED 
46 THERE IS NO ‘FETCH? Is PROGRESS TO ABORT 
4? FETCH OF FILE <filename> ABORTED 
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48 SYCOM NOW ONLINE TO HOST <hostaane 


COMMUNICATION ‘ERROR MESSAGES 


Error reporting may be handled one of two waySe The following 
errors may be reported individually as they occur: — oe 


49 eDSET“NR : Cata Set (nodes) is. in a not-ready. 
a | state. : | Oo | 
50 oLN-ERR | Buffer currently transaitted by the 


terainal System has beer discarded 
because retry count has been exceeded. 


31 oNSP-E XP | In the process o f te ansaission of data. 
| . | to the hosts the system has exceeded the 
allowable nusber of NO RESPONSE retries. 


 -§2 eRX“RTYS“UP : In the process of data reception fros 
| the hosts the system has exceeded the 
allowable muster of error ‘vretries. 


53. sTX"RTYS-UP in the process of transaisston of data 
to the hosts the system has exceeded the 
altowable nusber of retries. 


Alternately» alt efrors @ay be reported by the following message: 


54 *RETRYS UP 


‘west SYSTEM MESSAGES 


Applicabde host systen bessages are found jn the ph host. 
master control prograe or Language eperations manuats. 


ACCEPTABLE CHARACTERS EUR ZERMINAL SPO 


The following Gist constitutes the set of characters which are 
acceptable for transeission frog a reaocte station's SPO. The 
entry of any character not Listed shail either be deleted froa 
the message prior to transgissions or shall invalidate the entire 
message prior to transsissions or shall invalidate the entire 
message at the resote Station. : 7 
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G through 9 
A through Z . : 
OS a Blank or ‘space. 
Plus | 
Minus or hyphen 
Asterisk. | 
Virgute (stash? 
Equal sign 
Doltar sign 
Coasa 
Period. 
Semicolon 
Colon 
Quote mark. 
Left parenthesis _ 
Right parenthesis | 
Greater syabot 
Less sysbol . 
At sign 
Exctargation aark 
Left bracket | 
Right oracket | 
Apostrophe 
Qeestion aark 
Nuaber gark — 
Agpersand) 
Percent. sign. 
Reverse. virgute (stash) 
Up-arrow | | | 
Left arcaw or shifted 0 (Reversed for 
| 3 backspace function; NORte anSRIE Tepes? 
LF Line feed Cnonprinting) 
U4 BELL | Control G Cnonprinting) 


OaAVwWA Bo wee 9 eines 


orem our 


The fottowing is a table of equivatence. for, allowable control 
characters. a 


| Care iage Return/Controt CVETXVENd of Message 
 Rubout (Deleteds/Controt UsError 


heft Arrow/Shifted O/Backspace 7 7 i, = 
Oy — 2 ae cook 
my Not a “ 


oy ‘a 


raghk brow 


ob 
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SYCON [TRANSMISSION OF PACKED DATA 
DATA BECOROD FORMAT | 
AS in previous version of this protocol» data records within the 
same trans@ission are separated ty RS characterso and repeated 
blanks are coapressed with the ESC-integer aechanisms but the 
method of representing non-printable Characters ts changed. The 


printable characters are those in the above list sd 
characters for terminal SPO)» except LF and BELL. 


If the record contains anty these characterss the first character 
of the record is not a DLE». If the record contains any character 
mot in this tists the first character of the record is a OLEe and 
the remainder of the record contajns translated data. The 
original data is transitated such that every 4 bits is aapped into 


an @&-bit printabde character. Tekis eapping is acceapl ished by 
prefixing the 4&4 bits of data with 4 bits of hex 4e 


sh 
BURROUGHS CORPORATION | ss COMPANY CONFIDENTIAL 


COMPUTER SYSTEMS GROUP 81800/B81700 SYCOM 


SANTA BARBARA PLANT a .  -$DS 2222 2590 (02) 


TERNINAL-10-PROGRAM COMBUNICAIION 


The protocot supports a user at a tersinal in one hast connecting 
to an interactive applications progras in another host» and using 
it as if he were locatty attached to the progran. The main goal 
of this protocol is to sinirgize the visibility of the inter facing 
softwares such that it appears to the user as if were directly 
Connected to the applications progras» and sych that existing 
applications programs (esgee CANDE?D Say be ees with a 
minisua of godification. = | Oo | | 


Some ARPA Network teres. that are usetut in discussing this topic 
are "user* host and "server" host. The "user" Rost is tne host 
with the users at tersinals wishing to engage in interactive 
coagputings and the "server" host is the host. that supplies the 
interactive. servicee | a 


‘The aethad for conveying  tersinat data between. apetues sakes use 
of the device address field» DAL DAZ» to specify the terainal 
with which the data is associated. “DAi» DAZ" in this context is 
tersed a “virtuadi station address"» and is the name used by. user 
and server hosts to refer to a particular tersinal. The 
addressing schese is as foatllows: | : 3 


1- DAL and DAZ are ASCII Letters» one upper aaee, and the 
other tower cases | “S | —- 


2- yf WDAl> page is the transait “addrecs for a particular 
 teratinals then "DAZ » DAi™ is the receive address for that 
terminal... 


3e When the user: host refers to aterminal (by transait 
address)» “DAL“ is a lower-case letter and *DA2" is an 
upper-case letter. When the server host refers to the 
saae terainal» since the roles of “transeit™ and 
"“receive*® are reversed» *“DA1I*% is an upper-case fetter and 
"ONA2" is g lower-casa letter. | 


he If a user host supports iad Soa different terminals 
connecting to a particutuac server host» the user host 


refers to thea by the reas saa Station accvesers 
Cas transait addresses): 7 


ale DAs CAp ooes 2A» aB » bB> cB» =.<68 


and the server host refers to the sage vevatacta ‘by these 
yvetuat Stations addresses (Caiso as transait addresses )3 


Aas Ade ACe «cos Az» Bae Bb Bee eee 


The user and server host decide independently how many tereinats 
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they wil supports so these nuabers will Likely be different. — 


The sequence of ‘vents in a renote interactive session are as 
‘Follous: | oS 


connection: when SYCOM éstablishes connection ta ae host tA 
response ta an -ONLINE command» it also atteapts to establish a 
terainal-to-prograa connections by assigning a virtuat station 
address to this particular user and specifying it in a Connect 


gessage to the server hosts | This Connect ame seeds: also describes 
the terminals characteristics. | 


The server host receives the Connect message and checks to see. it 
it can support the new connections = returns a Connect Reply 


message specifyirg whether or not it can. If the connecton is 


successful» the server host. sakes this virtual station appear 


just like a reat hardware terainal cn that systes that has. been 
powered up and recognized as ready (but not yet “signed on™). It» 
@akes the station ready in a way determined by the nature of the 

host'*s operating SyStem- fhe server host also saves the tersiral. 


characteristics specified in the Connect messages and ~~ thea | 


accessible to user “prograns, preferably by storing thea n the 
NOL. euros | — a a oe a a er a. | 


Prererrrr rir - ukeosver SYCOM breaks connection due to a. 
OFFLINE, eEQJe ~«STOP o¢ .~GNLENE command to anew host it also_ 
breaks the terainal- to-prograas connection Cif any) ty sending a 
Disconnect sessage to ied server hosts apocety ing. ane Virtual) 
Station address. | | 


| The © server host paceives the Disconnect sessager sand dees 
whatever is appropriate: in: that systee to make that virtual 
tersinal appear as though it was poweredr on te: *:08 esherutse. 
| available for re-use. =. a ne | he | | 


during ‘the Life of the pilipections ff. the. iérutnat=to-pregras 
connection wes established successfully» ald keyboard input 
entered by the user at his terminal Cexeept for lines beginning 
with a periods ‘which ata. interpreted tocatly) is transmitteg to 
‘the server host» speci fy ing the virtual terminal address as an 
 RJE device address. the server -hest presents this input to 
whatever. applications progran or CS that is currently a¢tached 
to this terminal. | | | ee Nee | 


Any terainat output text that is generated by the CS or — 
applications progras is transsitted back to the user hdst»s 

specifying the virtuat terainal address as an RJE device address. 
The user host SYCOM then displays this data on the user’s 
terainat. a Oo i ae 


ONE POSSIBLE IMPLENENTAILON 


The  fotllouing is an outline of one possible aethod of 


iaplesenting | this eetecets It is presented here for | 
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illustrative purposes onlys itt is not the responsibility of this 
docugsent or the RJE comajtteg to devetop program logic for the 
indivjquat plants. | 7 : : 


[he user host decides how s#any outbound connections will be 
allowed» and in the NDL station section defines one station for 
eache speci fying a receive-address/transait-address pair of 
*Aa"/aa* for the firsts “Ab"/"bA" for the seconds and so one 
Because af where these. deciarations fall within the station 
sections they are assigned sore fagical station numbers. In the 
file sections a plese is dectared to have these logical 

Stations as meabers. a3 , 3 | | _ * 


At initiatization> SYCOM. Cor some other WCS written. for this | 
purpose) opens the reaote file pointing to these stations» and 
does a "remote fite info” operation to obtain from NDL the LSNs 
tor these virtuat stations; it places these nuabers in a tabte 
to sap the LSN of each user*’s tersninal into an LSN to reference 
the corresponding virtual Station. ’ 


When a user wishes to monneet to the senate hostp SYCOM finds ene 
next available entry in his LSN table» and fisswes a Connect 
message for that virtual station address. On receipt of the 
Connect Replys SYCOM reports the outcoae to the usere 


puring the life of the connection» SYCOM teansaits” ‘uweveatned any 
data entered by the user at his terainat Cexcept commands 
| pretixed by the SYCOM signal character) to the servers by doing a 
remote write to the LSN of the user's virtual station. In 
processing this reeote writes DL maps the “SN inte the 
appropriate virtuatl station address and transmits the data 
according to the SYCOM protocol, with the virtual station. address. 
as the SYCOM device addréss. Any data read by the user NDL froa 
the sYCOM line with a device address like “Aa*%» “Ab"» etc.» is 
presented to SYCOM» via his remote file» as input froa the 
appropriate LSN for. this.  wirtual station. SYCOM then 
interrogates the LSN table to find the real LSN-of the associated 
usets and writes the data to hia wia a reaote write. 


When the user wishes to disconnect tran the renote host»  SYCQOK 
sends a Disconnect sessage to the servers specifying the virtual 
station number of this user. | : 


} server host decides how @any inbound connections witl be 
allowed» and in the NDL station sections defines one station for 
eache specifying a receive~sddress/transmit-address pair of 
"aaA"/"“ha" for the firsts and so on. Any prograa wishing to serve 


these stations Ceege» SNCS? will include thea in the family for 
their remote file declaration. | a 


The server NDL intercepts Connects Disconnect» hevice woe Ready = 
Suspends and Device Ready messages Cuntike att other device 
address "00" sessagess which are routed ta SYCOM). On receipt of 
a Connect sgessage>» NOL verifies that the addressed virtuat 
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| stat con: exists and that soee prograe is ready to reed frou its. 2. 


- Connect Repty message is sent uearcere success © or failure of 


ane. Conan 


During the Life of the’ seRnections any Gagge ‘Agee passives: by tbe 
server NDL for an enabled virtual station is conveyed to the 
waiting applications prograe through his remote file in exactly 
the same manner as fcr tacal tersinats. Any output data 
generated by the _ prograa and written to the virtual station 
through his remote file is transeitted to the user. hosts with the 
virtual Station address as the RJE device address. 
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PROGRAN-10-PROGRAS COMMUNICATION 


A tinited tyoe of program-to-procras cosaunicat ion is Soasenie: by 
adapting the above scheae for terninal-to-prograe cossunication. 
The RJE MCS wilt pravide a aechanisa Cof iasplesentation-dependent 
nature) to aliow a focal program to sasquerade as a tersirat. 
This user program will format messacses as if they were keyboard 
imputs and the RJE systea will send thea to the server prograge 
Likewises the server program's output witl be presented to the 
user program as if it were eererone display data. | | 
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APPENDIX A = 1962 ASCII ASD EBCDIC CHARACTER ASSIGNMENTS 


1967 
ASCII 


00 
01 
602 
03 
04 
05. 
06 
07 
08 
09 
OA 
0B 
oc 
0D 
OE 
OF 


10 
il 
12 
13 
14 
15 
16 
17 
18 
19 
A 
18 
ic 
iD 
Le 
LF 


EBCOIC 


00— 


01 
02 


03 
37 


20 
2E 
2F 
16 
05 
25 
08 


oc 


0D 
OE 


OF 


10 


ail 


EBCDIC. 
GRAPHIC 


NUL 
SOH 
STX 
ETX 
EQT 
ENQ 
ACK | 
BEL 
BS 
HT 
LF 
Vi 


SP 
Exciasacion Point 


EBCDIC 


PUNCH CODE 


12°0°9-a-1 
12°9°1 
i2-9-2 
12°93 
9-7 

0-9- 8-5 
079-86 
0-9-@-7 
11°9°6 
12°9°5 
0-9-5 


(12°9-8-3 | 


12-9°8-4 
£2°9°8°5 
12°9°8-6 
12°9°8°7 


12-11°9-8-1 


11-91 


L1°9-3 
19-8-4 
9-8-5 
9-2 
0-9-6 
11°9°8 
11°9.°8-1 
9-8-7 
0-9-7 7 
11°9°*8-4& 


11-9°8-5 


11-9°8-6 
11°9°8-7 


No Punches 


82-897 


12°8°5 


—11°8"5 


-  ASCYY 
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$1967 ~=~)—~<“‘is«~<SCS BEDE  EBCDIC  Epcore - 
: . GRAPHIC ss PUNCH CODE.” 


2A «5 
28h 
ee *. =? 6B 
20. 2--t— tO 0 
2E BB 

OF. , & Mss. Oke : 


sv @ ® 
8 
i 
8 
on 


~ 6 
oS 
| 
pa 


WO ONOUFWN RO 


o 
+ 
NM 


11-8°6) 
12°8-4 
oo ee 
~~ 0" 8=6— 
0-8-7 


Ww 
be | 
7" 
~j 
WIV NA ee ONDU EWN MO 
ow 
8 


bok 
fleet 
 Lew-2. 

— 1293 
12-4 
12°5 

12°6 

12-7 
12-8 
12-9 
1191 

12-2!) 
‘Lis3 
41-4 
Li=5 
11°6 


& 
oH 
e 
© 
OvEr AGH TANNED Pa 


11-7) 
11°8 | 
—1ie-9 
_ 0-2 
—0°37—~”W 
074 


Wt 

Ww 

m 

NO 
aa nNDBns 
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1967 . . EBCDIC EBCDIC _— EBCDIC 
ASCII | GRAPHIC | PUNCH CODE 
56 ES y 0-5 
ST F6- "' 0-6 
58 | E7? xX 0-7 
59  s E8 Y 0-8 
SA ES Z O-9 
3B G&A ¢ 12-8°2 
5c EG \ 0-8-2 
5D SA } 11°8°-2 
DM SE 7 SF up arrow 11°8-7 
«OF . 6D | underline — 6-0" 8-5 
600 a9 back apostrophe 8-1 
ell) ae 81 | a es CES | 
62 &2 b 12-0-2 
63 e3 c 12-0-3 
64 7 84 d 12°0°4 
65 85. ee 12-0-5 
66 | 86 f 12°0-6 
67 87 g 12-0°7 
68 88 h 12-0-8 
69 89 i 12-09 
6A 94 a a Ag-Lict 
6B 92 ko i2-11-2 
6C 93 t 12-11-3 
6D 94 8 12-11-4 
6E 95 @ 12-11-5 
oF 96  @ 12-1176 
70 97 p W2-Li-7 
1 98 q 12-11-8 | 
72 99 Cd l2-11-9 
73 A2 $ 11-Q°2 
74 A3 t 12°0°-3 
i A% U 11-04 
76 A5 v £2-0°5 
17 A6 “ 11-0-6 | 
78 A7 x 11-0-7 
a 2 A& y 11-0-8 
7A | Ag , 11°-0°9 
| TBO CO ish brace 22-0, 
RM 7o 6A lozenge ne ti. 
70 7 | bo ——“‘“ ‘(CUéCOUFAQHR brace.  11°0 © 
ar ¢ ry + tilde. abort 


TF a oT DEL es Co. cy 
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| ACCEPTABLE CHARACTERS FOR TERMINAL, SPO. 3-31 are 
APPENDIX A ~ 1967 ASCII. ‘AND EacoIc CHARACTER ASSTGNHERTS: ne 
~COOES AND ERRGR CHECKING 3-8 | es, 
COMMUNICATION ERROR MESSAGES 3-31. ek * 
CONVERSATIONAL COMMUNICATIONS PROCEQURES 3-1 
DATA COMMUNICATICNS PROCECURE OF SYCOM 2-3 
DATA RECORD FORMAT 4-1 — | 
DEFINITION OF SYCOM 21. | 
DEVICE ADDRESSES (DAlL» pad). 329 
DEVICE FUNCTIONAL CONTROL. cee) 3-10 
Enter Message transfer State 5“5 
ERROR DETECTION AND RECOVERY 2-2. 


FILE SEPARATOR CFS) ~ ie te 


FILE TRANSFER 3-19 


FILE TRANSFER RECOVERY eae 


FORMAT OF PUT/FETCH MESSAGES 3-18 
HOST SYSTEM MESSAGES cot | 


INPUT MESSAGES 3-23 


LINE. THROUGHPUT: 2-2 a 
MAINTENANCE OF FILE CHARACTERISTICS 3°20 
Master Status 575°" ee | 
Message Idle State ot ae 

Message Transfer . a aan 

Noreal Ternination c fk ed | 
QUTPUT MESSAGES 3°27 ao 
Parity or Block-Check Error. Handling 3-3 
—POINT“TO-POINYT CONTENTION. PROCEDURES 3-3 
- PROGRAM-TO-PROGR AM COMMUNICATION 601 
RECORO SEPARATOR CRS) §3#11 Steg | 
Retransaission of Hessages 3-3 


SCOPE k@-1i 
SPACE COMPRESSION. Ete 
sYCOmM 3-1 


~SYCON DATA COMMUNICATIONS. STANDARD oy : 
— SYCOM HOST SYSTEKS AND REKOTE TERMINALS = 2-3 
 SYCOM PROCEDURE 3-7 | 
 SYCOM RECORD (TEXT) FORMAT 3-8: | 
 SYCOM SYSTEM MESSAGES 3°11 4 
‘SYCOM TRAKSNESSION OF PACKED DATA 4-1 
SYSTEMS COMMUNICATIONS STANDARDS 3-1 


TERMINAL SYSTEM MESSAGES 3°23 


— TERMINAL“Tg-pROGRAM COMMUNICATION 5-1 
_Tersiration ae oe 4 


